Rhizobia are bacteria well known for biological nitrogen fixation through symbioses. These bacteria may also perform as plant growth promoting rhizobacteria (PGPR). In this study the role of rhizobia as PGPR was studied. Rhizobia was isolated from the root nodules of various summer legumes including Glycine max (Soybaen), Vigna radiata (Mung bean), Vigna unguiculata (Cowpea), Susbenia grandiflora (Sesbania) and Cymposistetra gonoloba (Guar) grown at New Developmental Farm (NDF), the University of Agriculture Peshawar, Pakistan during summer 2011. Rhizobia were isolated from root nodules by using yeast minitol agar media, pure culture of each isolate was prepared and examined for various PGPR traits. Data revealed that 9, 83, 47 and 21% of tested strains were found to produce cyanide (HCN), siderophores, indole-acetic acid (IAA) and solubilized phosphorus respectively. Among the tested rhizoial isolates, rhizobia isolated from Vigna radiata showed highest PGPR activity fallowed by Glycine max while relatively lower PGPR activity was observed for rhizobial isolates of Cymposistetra gonoloba (Guar). All the tested isolates were gram negative. Soybaen and cowpea isolates were found to be fast growing while mung bean, susbenia and guar were slow growing in nature. This study indicates that rhizobial isolates of Vigna radiata and Glycine max have the capability to be used as PGPR.
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Isolation and evaluation of summer legumes Rhizobia as PGPR Introduction
Rhizobia is a soil bacteria of family Rhizobiaceae [1] are Gram-negative, motile, non-sporulating rod shaped bacteria that can survive both in soil and inside the root nodules of host legumes [2] . Rhizobia fix atmospheric nitrogen upon mutualism with legumes by the process called biological nitrogen fixation [3] . Nitrogen fixed from atmosphere symbiotically by the Rhizobium species and legume association is a renewable source of nitrogen for sustainable agriculture [4] . Every year approximately 70 million tons of N2 is fixed from atmosphere through biological nitrogen fixation [5] . Rhizobia which depends on soil organic matter without legume partners are known as native rhizobia. Farmers also add rhizobia as inoculants which are known as introduced rhizobia. The rhizobia that are exactly wellmatched with a certain legume can cause nodulations [6] . This process has great economic importance for legume productivity because of which rhizobium inoculants are produced on large scale in different countries of the world. Inoculum is consisted of rhizobia obtained from plant nodules and cultured in the laboratory artificially on a special medium called yeast mannitol agar (YMA ] which modify nutrient and water use efficiency, increase stress resistance and induce systemic stress and drought tolerance/resistance by producing substances like abscisic acid or lumichrome which decrease leaf stomatal opening and water losses from plants through the leaves by transpiration. Isolation and characterization of rhizobia from root nodules of legume is essential for preparation of inoculum for both legumes and cereals as it also act as PGPR, thus efficient use of the natural resources may take place for sustainable agriculture. This study was therefore carried out to isolate rhizobia from the root nodules of summer legumes such as soybean, mungbean, cowpea, guar, and sesbania grown in calcareous soil in Peshawar valley and to evaluate its potential as PGPR.
Materials and methods
An experiment was carried out at the University of Agriculture Peshawar Pakistan during winter 2011 to isolate rhizobia from root nodules of summer legumes and evaluate its potential as plant growth promoting rhizobia (PGPR). The following experimental protocol was used: Sampling Samples of nodulated roots were collected with the help of spade at pod fill stage for the isolation of rhizobia at proper soil moisture condition. During sampling the plants were carefully uprooted along with approximately 6 inches (15 crn) of rhizosphere soil to avoid detachment of nodules from roots. After collection, nodulated roots were kept in a bucket containing tap water for about 15 minutes. The soil was then carefully washed from the nodulated roots.
Washing and selection of nodules
The nodulated roots were properly washed with tap water to wash away adhered materials. Healthy, pink, unbroken and firm nodules were pointed in order to be isolated. The nodules were not removed from the roots, but roots were cut 0.5 cm each side of the nodule [15] . Surface sterilization of nodules The surface of the nodules were sterilized by putting them step-wise for 4-5 minutes in each sterilized water, 95% ethanol (to break the surface tension and to remove air bubbles from the tissue), sterilized water, All the above ingredients presented in table  1 were weighed for the preparation of 1000 ml media and dissolved by heating up to boiling in a cane. The hot mixture was cotton filtered and poured in to 5 flasks about 200 ml per flask. The flasks were properly plugged and autoclaved at 121 o C and 15 psi pressure for 40 min. Few drops of Congo red were added into flask containing media. Congo red is applied to differentiate between rhizobia and other bacteria. The YMA was transferred to sterilized petri dishes and let to cool and solidify for few minutes. Then the plates were upturned so that condensed water may not fall on the surface of medium [15] . Growth of colonies Several of rhizobium clusters were appeared within 3-4 days (fast growing) while some were seemed within 7-8 days (slow growing). These colonies were identified as rhizobium having milky color (mucoid), round shape without picking the color of Congo red on YMA. Obtaining the pure culture The desired microbial growth was chosen with the help of pasteurized loop from the pre prepared plate, and streaked in sterilized glass tubes containing YMA media aseptically. The tubes were properly marked. Afterward streaking the loop was splashed with spirit and flamed for disinfection. The dishes were purified and incubated in incubator at 28-30 o C to obtain pure culture [17] . Bottle culturing of Rhizobia Bottle culture of rhizobia was obtained by spreading or spraying pure culture suspension on solidified bottle culture media (Table 2-3) in cultural bottles aseptically. The bottles were properly marked and placed in the incubator at 28-30 °C for incubation in order to increase the biomass of pure culture. 
Preparation of inoculum
Rhizobial inoculum were prepared from the already prepared bottle culture of rhizobia. The rhizobial colonies from the bottle culture were poured in pre sterilized carrier material that may either be peat soil or completely decomposed farm yard manure at the rate of 85-100 mL per 0.5 kg peat soil. The mixture was properly mixed, sealed, labeled aseptically and kept for incubation at 28-30 o C for specified period of time.
Preservation of inoculum
Rhizobial inoculum obtained was sealed, labeled and preserved in refrigerator at 4 0 C.
Important characteristics of summer legume Rhizobia as PGPR
The isolated rhizobial strains were incubated at 28 o C and examined for various PGPR features on daily basis for up to 7 days. A rhizobia creating an orange halo on chrome azurol S agar plates was marked as siderophore manufacturer as described by Alexander and Zuberer [18] . A bacteria which changed their typical pink color to red while exposing to Salkowski reagent for 0.5-3 h [19] were identified as IAA generating bacteria. Rhizobial strains which changed their colorfrom yellow to orangebrown on filter papers saturated with 0.5% picric acid-2% sodium carbonate according to Bakker Table 5 . Upon descriptive analysis of data it was observed that9% of tested rhizobial strains produced hydrogen cyanide (HCN), and cyanogens were not found in rhizobal species isolated from Sesbania. Relatively lower incidence of cyanogens was detected in rhizobia in this study. These finding are in line with de Britto Alvarez et al. [19] who also found that thatof the 709 isolates tested from the rhizosphere of tomato less than 1% were cyanogens. Most of the isolated rhizobia produced siderophores (67%) and around 58% of the isolates formed IAA (Table 5) . Higher PGPR characteristics with respect tosiderophores and IAA production is relatively more in Vingaradiataand Glycine maxrhizobacteria than other de Britto Alvarez et al. [19] who found that 23-38% of the isolates obtained from tomato roots were siderophores producers and 24-42% produced IAA . In this study it was observed that 21% of the tested rhizobia were P-solubilizing bacteria (Table 5) while highest (35%) P solubilizer were found in Vinga radiata. 
